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METHOD FOR FABRICATING SEMICONDUCTOR DEVICE 

i 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a method for 
fabricating a semiconductor device, and a more particularly, 
to a method for fabricating a semiconductor device, which 
allows the cell current of the semiconductor device to be 
10 increased. 

Description of the Prior Art 

Among the properties of a semiconductor device, cell 
current is generally connected with tWR (Write Recovery time) 
15 margin failure. If tWR margin is insufficient, the write 
margin of stored information will be insufficient and thus 
write failure will occur. 

In the prior art, to increase cell current, there is 
used a method of increasing the doping concentration of 
20 plugs, or a method of performing an ion implantation process 
after forming the plugs. 

In such a prior art, since a rapid thermal annealing 
(RTA) process is performed before forming the plugs, out- 
diffusion effect from the plug is insignificant and thus an 
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increase in cell current is also insufficient. 

To increase cell current, an additional ion 
implantation process is also frequently performed after 
forming the plug. In this case, however, since this ion 
5 implantation process is performed at low temperature, it has 
an insignificant effect on the increase of cell current. 

Namely, as a device becomes fine, channel doping 
concentration is increased. Thus, the prior method 

encounters a limitation in increasing the cell current of 
10 the device. 

Furthermore, in developing a 110 nm device, the prior 
method ensures only a cell current of 25-30 jiA without 
satisfying the cell current requirement of 37 jiA or more in 
products. Thus, the prior method has a problem in that tWR 
15 bit failure occurs in several thousands of bits. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to 
20 solve the above-mentioned problems occurring in the prior 
art, and an object of the present invention is to provide a 
method for fabricating a semiconductor device, in' which a 
rapid thermal annealing process is performed after forming 
plugs , so that the cell current of the device is increased 
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and tWR bit failure is reduced. 

To achieve the above object, the present invention 
provides a method for fabricating a semiconductor device, 
which comprises the steps of: forming a gate line on a 
5 semiconductor substrate; forming junction regions . in the 
semiconductor substrate at both sides of the gate line; 
forming and selectively removing an interlayer insulating 
film on the resulting substrate to form contact holes 
exposing the junction regions; forming plugs in the contact 
10 holes; and implanting impurity ions into the plugs; and 
annealing the junction regions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 The above and other objects, features and advantages 

of the present invention will be more apparent from the 
following detailed description taken in conjunction with the 
accompanying drawings, in which: 

FIGS. 1A and IB are cross-sectional views for 

20 illustrating a fabricating method of a semiconductor device 
according to a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Hereinafter, a preferred embodiment of the present 
invention will be described in detail with reference to the 
accompanying drawings . 

FIGS. 1A and IB are cross-sectional views for 
5 illustrating a fabricating method of a semiconductor device 
according to a preferred embodiment of the present invention. 

As shown in FIG. 1A, a device isolation film 110 is 
first provided in a silicon substrate 100 and then a gate 
line 120 is formed on the silicon substrate 100. 
10 Thereafter, spacers 130 are formed on both sides of the 

gate line 120, and then an ion implantation process is 
performed to form a bit line contact 140a and a storage node 
contact 140b. 

At this time, a rapid thermal annealing process is not 
15 carried out. 

Next, an interlayer insulating film (not shown) is 
formed ■ on the entire upper surface of the resulting 
substrate. Then, a portion of the interlayer insulating 
film between the gate lines 120 is selectively etched to 
20 expose the upper surfaces of the bit line contact 140a and 
the storage node contact 140b, thereby forming a bit line 
contact hole (not shown) and a storage node contact hole 
(not shown) in the interlayer insulating film. 

Next, a polysilicon layer for plugs is formed on the 



EL967333146US 



entire upper surface of the resulting substrate, and then 
planarized by an etchback process or a chemical mechanical 
process (CMP) process, thereby forming a bit line contact 
plug 150a and a storage node contact plug 150b in the bit 
5 line contact hole and the storage node contact hole. 

After forming the contact plugs, an isolation film, 
such as an oxide film or a nitride film, may also be formed 
on the plugs. 

Then, as shown in FIG. IB, impurity ions are implanted 
10 into the contact plugs 150a and 150b, after which the bit 
line contact 140a and the storage node contact 140b are 
subjected to a rapid thermal annealing (RTA) process. 

Here, the process of implanting the impurity ions into 
the plugs is carried out using phosphorus (P) or arsenic 
15 (As) source gas, at an ion implantation energy of 10-40 KeV 
and a dose of 1 . 0E15-1 . 0E16 . 

And, the rapid thermal annealing process is carried out 
at a temperature of 850-1, 100 °C, a ramp-up rate of 10-200 
°C/s and a ramp-down rate of 10-200 °C/s for 10-60 sec under 
20 a gas atmosphere of N2, O2, N2/O2 mixture, Ar, NH3 or N2O. 

When the isolation film is formed, the process of the 
impurity ions into the plugs is conducted under the same 
condition as described above except that an ion implantation 
energy of 10-80 KeV is used. Also, the rapid thermal 
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annealing process is performed under the same condition 
after forming the isolation film or under the same condition 
after forming the contact plugs 150a and 150b but before 
forming a metal contact mask. 
5 Alternatively, the process of implanting the impurity 

ions into the contact plugs 150a and 150b may also be 
performed after conducting the rapid thermal annealing 
process . 

In this alternative embodiment, the rapid thermal 
10 annealing process is carried out at a temperature of 850- 
1,100 °C, a ramp-up rate of 10-200 °C/s and a ramp-down rate 
of 10-200 °C/s for 10-60 sec under a gas atmosphere of N2, O2, 
N 2 /0 2 mixture, Ar, NH 3 or N 2 0. 

Also, the process of implanting the impurity ions into 
15 the plugs is carried out using phosphorus (P) or arsenic 
(As) source gas at an ion implantation energy of 10-40 KeV 
and a dose of 1 . 0E15-1 - 0E16 . 

After conducting the process of implanting the impurity 
ions into the plugs, a furnace annealing process is carried 
20 out at a temperature of 600-900 °C to perform the out- 
diffusion of the implanted impurity ions. 

Subsequent processes are the same as the prior art, and 
thus, the description thereof will not be omitted here for 
brevity. 
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The following Table 1 shows the results of various 
measurements for a semiconductor device fabricated by the 
method of the present invention. 

5 Table 1: 



i t em in 110 nm 
technology 


Prior art 


Invent ion 

J. 1 1 V 11 L, «J_ V^l 1 


Invent ion 


First RTA process 


1,017 °C/10s 






Doping concentration 
of plug 


1.50E20 


1.50E20 


1.50E20 


Second RTA process 






988 °C/20s 


Process for ion 
implantation into 
plug 


20KeV, P, 5.0E15 


20KeV, P, 
5.0E15 


20KeV, P, 
5.0E15 


Third RTA process 








Cell Vt 


0. 91V 


0. 9V 


0.9V 


Cell current 


33 ^A 


46 uA 


43 |iA 



As described above, according to the present invention, 
out-diffusion resulting from ion implantation into the plugs 
occurs in addition to out-diffusion from the plugs, cell 
current can be increased by the maximum of about 80% as 



10 compared to the prior method. 

Also, according to the present invention, cell current 
is increased by about 4 0-50% as compared to the prior method 
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in 110 nm technology, so that a cell current of 44 |±A 
satisfying the cell current requirement of 37 |iA is ensured. 
Thus, tWR bit failure caused by insufficient cell current 
margin can be reduced from several thousands of bits in the 
5 prior art to 10-50 bits in the present invention, and a tWR 
property of 5-7 ns satisfying the tWR requirement of less 
than 8 ns can be ensured. 

Although a preferred embodiment of the present 
invention has been described for illustrative purposes, 
10 those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, 
without departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 
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